INTRODUCTION.
IN a previous paper (Thomson, 1914) 2 it was shown that small portions of live tissue (chick and human) when placed in a medium composed of blood plasma of a fowl one part, plus extract of chick embryo one part, and incubated at 37.50 C., produced a new growth, which radiated out from original tissue on all sides in an uncontrolled fashion. A portion of heart, liver, or spleen, &c., did not grow into any definite structure or shape like a heart, liver, or spleen. The cells simply multiplied without any tendency to produce a definite grouping, or in other words, there was no somatic control. In the same paper, however, I showed that when definite uninjured masses of a chick embryo were placed in the medium, then these masses increased in size while retaining their original shape; in other words, they showed a controlled increase in size or growth. A total chick embryo twenty-four hours old increased in size as a whole without producing any radiating uncontrolled growth of cells around it. The tail of a young chick embryo and also a toe showed the same increase under control. In the two latter cases uncontrolled growth occurred only at the cut or injured margin of the tail and toe.
It was suggested to me that the increase in size obtained might only be apparent, due to the flattening out of the mass of tissue, but I have since satisfied myself that this is not the case, but that the increase in size is due to a true and definite growth.
This phenomnenon is illustrated by photomicrographs in the accompanying plate. The toe was cut from a nine-day-old chick embryo, placed in the culture medium and incubated at 37.50 C. Fig. 1 shows the size of the toe when newly placed in the medium (40 diameters). The remaining photographs show exactly the same magnification; fig. 2 shows an increase in size after twenty hours' incubation, and fig. 3 shows a further increase after forty-eight hours' incubation. Note also that there is an uncontrolled growth of cells from the cut or injured end. On the third day the uncontrolled growth was cut away and the toe washed for thirty seconds in Ringer's solution and then transferred to fresh medium. On the fifth day this was repeated, but after this no further increase in size was obtained. Fig. 4 represents the size of the toe on the fifth day of incubation. I am quite satisfied that this increase in size is a real growth under control and that it is not due to any flattening out of the original tissue. The culture preparation is of the nature of a hanging drop, the medium being of a solid gelatinous consistence. It is inconceivable that in these circumstances the toe could flatten out to attain an increase in size as depicted. Figs. 5 and 6 show the increase in size of the tip of the tongue cut from a fifteen-day-old chick embryo, after seven days' incubation in the same medium. Again note the uncontrolled growth from the cut margin. It would appear -that all circumscribed masses of tissue will increase in size in vitro in a similar manner. A young embryoiiic feather of a twelve-day-old chick embryo increased in size in vitro by more than 50 per cent. in four days, and the lens of the eye of a five-day-old chick embryo showed a similar increase in area in vitro in four days. In both these cases the definite shape was retained and no uncontrolled growth occurred from the definite margins of these structures.
The Royal Society of Medicine (II) CONCLUSIONS.
It would appear to me that uncontrolled growth can only take place from injured surfaces where there is no basement membrane. The uninjured intact surfaces form a definite membrane, from which a new uncontrolled growth cannot radiate. It is a characteristic of malignant tumours that they do not possess a basement membrane, and it is probable that this is the deciding cause of their malignancy, since the growth is not limited in a definite confined structure, but is able to radiate in any direction in an uncontrolled fashion. Carrel has shown that this form of uncontrolled growth in chick embryo tissue can be continued indefinitely (for over two years) provided the tissue be cut into smaller portions and planted in fresh medium. I have no doubt that the toe in my experiments ceased to grow further on obtaining a certain size due to the difficulty of obtaining nutriment from the surrounding medium. When it became too large, the nutriment was unable to penetrate by osmosis into the central portion, since there was no circulation. A further increase in vitro would probably be difficult, unless by some meansan artificial circulation could be set up so as to enable the nutrient medium to get at the central portions of the tissue. 
